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21 cm surveys with large fields of view

CHIME

Tianlai (Pathfinder)

HIRAX (artist’s impression)

Also HERA, LOFAR, MWA, BINGO, ...

OVRO-LWA
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21 cm LIM will be a sensitive probe of HI in galaxies

- Anderson et al 2018
- Parkes x 2dF
- Mean z~0.1

- Good dataset to test new 
methods on.
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IM surveys with large fields of view

…. need mocks.
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IM surveys with large fields of view

…. need (fast and accurate) mocks.
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Would like to construct a halo model for HI…
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Increasing redshift (0, 1, 2, 3) with decreasing opacity.
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The Peak Patch method (for mocking dark matter halo catalogs)

Bond & Myers 1996, G. Stein et al. 2018
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The Peak Patch method
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The Peak Patch method

Lippich et al. 2018; Blot et al. 2018; Colavincenzo et al. 2018

Power 
spectrum 
multipoles

Bispectrum
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The Peak Patch method

- Performs well in comparison to N-body, and quite well compared 

to other methods.

- Is computationally cheap. 

- Is mostly local...
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The Peak Patch method

The most non-local step is the 
generation of initial conditions, 
which need to be coherent across 
the entire simulation volume.
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Multi-Scale Initial Conditions (MUSIC – Hahn & Abel 2011)
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Multi-Scale Initial Conditions for Peak Patch
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1 Gpc3, 81923, z=2, ntile = 16

Halos above 1012 coloured orange.



High-resolution cosmo sim
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The Peak Background Split
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The Peak Background Split

… can be shown to be exact, using “separate universe” arguments.
This gives a simple interpretation of the bias parameters, and a nice method 
for calculating them.

See e.g. Schmidt et al 2013, Desjacques et al 2016, Modi et al 2018
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Lagrangian bias

𝛿𝑔 𝑥 = 𝑏1𝛿𝐿 𝑥 + 𝑏2𝛿𝐿
2 𝑥 + 𝑏𝑠2𝑠

2 𝑥 𝑠2 𝑥 = ∑𝑠𝑖𝑗
2 , 𝑠𝑖𝑗 =

𝜕𝑖𝜕𝑗
𝛻2

𝛿𝐿(𝑥)
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Lagrangian bias
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cal-sky - github.com/marcelo-alvarez/cal-sky

- Fully parallel 2LPT code (written in C++).

- Allows you to supply a halo catalog which it cuts out from the field.

- Has options for painting on various LSS tracers.

- Currently implementing Lagrangian biasing of the field 

component…

L2S2                                                                                                                         July 10, 2019



Subgrid
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HI model for subgrid, Padmanabhan + Refregier 2016
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Questions?


